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(54) DEVICE AND METHOD FOR PLASMA TREATMENT 
STRUCTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To uniformly and stably 
perform a high-qualtty treatment at a high speed even 
when the treatment is performed under a low-pressure 
low-power condition. 

SOLUTION: A plurality of slots 33 are formed by boring 
a face (in this case, H-face) which is in contact with a 
dielectric window 4 at prescribed intervals. The centers 
of the slots 33 do not exist at the center of a microwave 
waveguide 13 in an endless annular waveguide, but on a 
circumference C2 having the radius re expressed by 
re=n1X5/{2tan(7i/(2ng))Hl+cos(7i;/ng)} (wherein, n1, X5, 
and ng respectively denote the number of loops of a 
surface standing wave SSTW generated between the 
slots 33. the wavelength of a surface wave SW, and the 
magnification of one circumference Ig of the annular 
waveguide 1 3 to wavelength Xg inside waveguide of the 
wave SW). 
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(54) C»M0[>«»1 :/7XvffliiSBat;:/^X'Tffi3a*j*MrXtc«iS«c<ot^^ 



(57) [^m] 

re= A,/ {2 t an (tt/ (2 n,) ) } {1 + c 

O S (TC/na) ) 



(a) 



Cb) 



15 nin 13 




(2) 

1 

r. = A,/ {2 t an (;c/ (2 n,) ) } {1 + c 
o s (7c/n,) } 

m^2] n,<D<iiW, 2~5©ffiiirt«:*€>C£ 

Sa. 20 
(DM^n^lt, 3. 5. 7<DI,>-r*l*'-C*SC<k«r!RMiS[ 

ms,^nK.^mii7.^mKr^iMt. 30 

h M fC^ C S^®^^Ejfi[©ao<SI». A 5 * »ffijfi©«{ 
S> n,*jB}rtjfiSA,«:*fr-5fiiiaBt*^?«K©-^S 
l,©<g^<tLr. ^^r,*5BS. 
r. = n»A5/ {2 t an (7t/ (2n,) ) ) {1 + c 

0 s (7c/n,) ) 

[If ^ 8 ] mammmc x ^. 9^ > i/Ms^ii-r c 
<!:*^i-r5it*«e {cfai8©:/^x-rMS:^&. 
[ mnm 9 } friBMMaftfc r > ifmm^wr c 

1 <b -r sf»«« 6 ccieig© ^7 x-^mmjjm. 

1 0 ] «9fBis«iawc K- fc-> ifvm^mr so 
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2 

Ci«r!^'#<!:-rSi«^®6 iCia«S©:/7XviiaHI:)^. 
[ft^^ll] F^gPdSgFmnJtBncSSi . HiflBSSrt 

IBS nfctt^J^ftJK: X-r«ii|;&Jte-r ^T'^ X-r«raSI 

lolB^rtK:B«fB:'/x©:/^Xv4%i$-li2)fc4&©v 

fCB»f«©raPi-ci9:we)nfci«ii©xp y h?:*-r*Mii^ 

^©St«;*?eSS=&W L.-C4S »3 , 
n » ?:t!ria a f h ffl SC^ G 6^BS«ifi^©M©ffll^. 
A . =&*ffi?gt©®S, n,*S&F*3<^gA,(C>Pt-r^BfJIBS 
tt^j^K©-iaS 1 , tl>X. *S r . *SBS. 
r.= ni A,/ (2 t an (tc/ (2 n,) ) ) {1 + c 
o s (s:/n,) } 

-r^-SR^itcMiaxaf h©tt>'i:^*5»?SE^^>J:'5{c85 
iBa«E©xnv ^©t^''l:^3i^iraB®(c^&ofc:^rISl{^:|^[iB« 
t^^jSK©* 'C^Kjipf L r {i o T EBS i > * c t 
iit-r-5:?'7Xv«ajiiai, 

[if*«12] n,©fii», 2~5©«8Hrt{C*SC 

i^rl^mi-rSiS*:^ 1 1 ccia4g©:7*5Xvm^a. 

[it*«l 3 ] WiaXP h©ftaHPi«, 7c/n. 
-c*^>c<!:^£!^ati^-S.i»^^l 1 Ci:iaiS©:::^^Xvfti 

[if ^ 14] B?iax a F HK^ G S^M5Effi?fi© 
l8©fiifKnJi. 3. 5. 7©lim*>-C4>€)C<t4iRF 

ati-rsa^si i(cfBis©:/^xv«iasgs, 

[if*:« 1 5 ] BalBftmtt^f*^ ^^^1fimt7)\^ 5 

xvjaa^at 

[if 1 6 } friB:^;^«*&P*imrtB«S©ffl®fc^ 
xvius^a. 

[its?^ 1 7 ] Biria:<7x«i!i&n*5HaiB«^at^j: m 

C i ^'mWL t ti>mm^ 1 1 iCiBiS© Xv^Biail 
iS. 

[if*a 1 8 ] «fiB:</xtti^n*>?,Biriasis©xa 
Yififs&i p>nfc®tcrsjwTmnB^!ia3«/x*)!Ra-r ^.c: i 

*!^»i-rsif*3®l l{CfB)«o::/^Xvj!iaSia. 
[if 1 9 ] mm^mt. ^gF*9«r 1 . 3 4 X 
1 0' Pa^^^T^^:i«)E^#'5P^^J<>^*^S:We>n^:l,> 
S C: <t ?:!«FMi -r 1 1 {Cf BlE©-?''7 Xvft^H 

[if:}?^2 0] l!«*!ia#*:7'7Xv^z^rSft:«{>©7" 
■5'Xv5Ha:/3«{c*st^r. 

il^511 1 {CfBiS©:/^X-7jtaffi^g?:ffll»-CBirfaMM 
S**:?*^ Xv«ffl-r -5 C <i:*1^<!:-rS7*5Xvi!!.ffl 

[if^^2 1 ] Tvlylytf. x^»^>y. 



(3) 

3 

cvD. rT'^x^g^, K-f>i/-. mit. mit<D 
2 0 {ciatE©^"^ x-^ftmysm, 

i{ciaiE©7-7XvS!iiis?s?rfflt>-cfriaissi[ja 

[000 1 ] 
[0002] 

[000 3] C^Lft:l>*D(9>S-7-ri'nvg7'7X-7Ma 

s^4«ffl-rscvDtt^^tfi)c©J:^ictf*>n?>, bp 
■^-<d'o?sy^xvcvDga©:/^x^ie^R 

it. sift. 7-^fb^©«ii3feW=&tf^C<!:fe-C#S. 
[0 0 04] X. I,^t)«9)'5v-r i'Dig7"-7Xvx-7?-> 

i^a^sffiffl-r ^i^Aaai* ©i y 3" > i^^siSiis « 

-X©J:5fcL-cirbns, IP%. ^igH©ittJiartCcx 
4t9:ALt:^iI^rt«::7-7Xv«:#6^3-lf. i5,5^-t. 

7 y *;i/^{c4: «3 s«iasrtfcie$n/cts«iai*©^ffi 

[0 005] X. l,»to»9>S-7-^ d7Cijer/'-5X>y'Tf 
^>C©J:'5({:LTtf*)n.6. BP^, ^?Kg©*5aM(^«CT 

aAL.rK«!fflMrt«::r^xv%sififes-e. mTvi^> 
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[0 006] v-<'i?pjg7'^xvMSi^cc*ji,>r», 

-^'-^ i'OjS:3'-7Xv®assgtcr5C>-C». ifX(D-(*> 

■7itmm^icm^L^9i. {SMxis^icmshmmm 

:/7 XvJ&a^g^&M^jSc^ i» -Y T'© fc© i L 

•c*. cn*ii!fi{cig«i#Ji:y7XvMa*m>»st<,^ 

[0007] C? i'nje::^-5X-7Ma$lg©il 

>5:-5ia3i{t©fcS)cc, m=fif ^ f VI htt>^t^ (EC 

R> *ipJfflLft::/5Xv^aa$6S4>||«{t3*ar 

■5, ECRIJ. mM^&ifi87. 5mT©JS^. Jl^iS 

'7-{i7\2mo-fmrj:mm^2. 4 5GHz<t— set. 

^•^Xvjt^sife^-r^^l^f X. SiJ©^-l':?'©lS2B 

m^'7X-7^m<o^^x-7mm.msi>mm$tixi.> 

[0008]««l^«. *H1$i^05. 0 3 4. 0 8 6-^ 
(Ommmicit, ^lyrJl^y-Oxav hT>7-i- (RL 
SA) *fl|l>fc:?'^Xvii!iSS5S*J|amSnTt»S. 

[0009] ^IHJ, !m¥5 - 2 9 0 9 9 5#<2r« 

*H«ffiF^5, 3 5 9. 1 7 7-^(Dmmm^. E P 

0 5 64 3 5 9^^K:«, 

[0 0 10] cn6iKSij(c. ■r-ri'ciie:/7XvMa 

i^S©tWi:L-C. ifi^. V-f i/D?ffi©d^-Cja(^fifJJ&* 

-3 4 5 9 8 2-^^$8. ^SltltMS. 5 3 8, 69 9 

[00 11] L*>l/fe*5^, rtfflJMKXa h*^-r-5 
Mi5ffiiS«e^^?:M^fcSe3R©-7 diffi:/^ X-7A!i 
Silg*fl3liT. W^tir f mffl©*i^© J: ^ 
fC. lOOmTorr (Si^l3. 3Pa) «±©i*ffiM 

[0012] it#ii¥7 - 9 0 5 9 1 

?R{C». FjaSK©-7-Y5'a?e«Ai^S*fflt>/c:/7X-7 
*!iSilS3&5g§n^3nTI,>.S„ C©^g-C«:t/X€:^jg^ 
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[0013] ctihu^McommiiCMLx. ':^mMmt^9c 

[00141 1 u^mmm'^^^^m. 2 {mtmw 
f)^hrj:?>'r^ ^umm^^. 4itmmim. 7»;^'>^« 

6 7!p6g§mfz^4^/M/r^lrtCcv>r^n?g^^*& lO 
[0 0 1 5 1 SI 3-01 513:. •7^>7pjgJ#tJ&S(7)3E? 

[ 0 0 1 6 ] El 1 3 ti. iStt^iffiK*±7?30>e)m/c^^7) 
«^3&>^n2^ h^^KL/r^Lri^-So ai4«, 01 
3CDB-B' fflicJ:-5Wr®«:01 5«C-C' iBCCj:^ 

[0 0 1 7 ] v-^ ^njg^APl SftittJiEffiT^KO 20 
l?fasaSS<b3^cCor*>0. v-r^ni^^SAP 1 5 J:O^A 

[0018} mvm^^tm^mvsb^tc^. -fsm 

d,. d, (zW^r^) «:ei»L-Cl^< v-/^n?S(^5l^ 
n m) *7nLr*5»3. coSSIp-fe^S^grt&S 30 

[00191014 {t^-i ^U'A(Om\=T-fS\p\ ( z Ifcfr 
1^) (CSa&Brffi«:^Lt:*sD. a»?fi8SO±T(Dffi3 c 

So 

[0 0 2 0 ] ccDJ:^cca»^<D-7^d^Piftiitf:;&rnitc 4o 

[0 02 1 ] fgt*^?fi!S3 aP^CC^ASn/c-^^f >?Piffi 
MWti. EMT^cD^12:/P 1 0r:^atcz:^ig 

^BH3n/tv>f >7Piffi|il±li>Pt[^SI5-C^*C/. gF^?ffig 
® l/2SCcS«EiS«r*C;So h%8iW€>«»3&i 

n.WBA ^mhnmMitifcmrimEmt. :^p h s 



1 <D^Tigig^:?s»w<Y i5'niemaa(7:)ja?fil^^eAS (^J 

it«^^^iSS>^rS2. 4 5GHzCDi#^. ^^SSiiO^? 
X 1 0*** cni-'*®x.6) v>f i;pig?5i>'*'^Xvct3 

4 i X vosffi^^sis s w <h L r -S • 
^ pisiss. £ r : vcmmm ) o 1 /2 scc^^o 

ffiiST*tc<fc-&IBS^Cc<J:-5r«®ig^Tgt:7-'^Xv (s 
IP:Surface-wave Interfere 
d Plasma) P2ii^^1rho C<om^mmii 

y;?:^^xviaa^rtcc^ALr*5< twmm^Mt^ 

[0 0 2 2] CO!)J:^>?S:v>r ^P2g^:/^XvMiliSS* 
fflli^CiiCctO, ff:^l. 33PaejS. vY^ajffi 
^^^7- 1 kWtl_hl?, ii:S3 0 0 mni«±cDPa^Wr 
S^MCC ± 3 %Ayrt<Di^— tt* M^ffiK 10^' 
/cm^fel±. S^Se[3eVt<T. :/^X-7m{i2 0 

[ 0 0 2 3 ] ct or. :^:^^^^(cjgj£3it?gttJ^j:W?J 
-CM*!iSSJC«jf&r^So L.3&^fe. JE*l2. 7Pa. -7 
^Pa^^;^2 kWiL/c^. ^mi^^F^M^^eS-- 1 
0 m mSn /tfiSr v-^^i^PieccJ:^ *^ltH X^tji 

mmr^. x^x. A*f^*>ccj:s»«^ffi^^-t^ 

So 

[0 0 2 4 ] i CS^. JSt^iSSS^D^St*. ^SMili* 
(DtS^fflaSSOCjSDt:. ^l^iefi<D2fS. 3f$. 4{&-- 

-rSi. 3MtRt?#SliStiii^J3 1 8mm. mAllm 
m. 3 6mm •r&Sp cn*]^(DaSK:g|S-r S 
<b*5jl 0 1 mm, JRl 5 1 mm. iKj2 0 2mm<i:i^cCSo 
[0025] 1«inj|(*iUt:— MS^^C8^>^'> 

x/^. 1 2 ^>^•^x^^*ffll^s^s^. -en-encDits 

«#^2 0 0 mm, J^3 0 0 mmr&So 

-r. 0!l:ltf1«iaa»O*'t^#atr:/^XvffiK3&5ffiTL 

[002 6] 

[i^ig;^jg^uj:^i-rsssi] *fi?«cDaw^^, m<o 
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[002 7] :^^mm\i<Dmmiit. mm^^o^^-^i^ 
[0 0 2 9 } :^^m<o\^(oBm\t. ^mmwo^Wjn 

-tt^^^JcSJes?) -5 c <h ^ ^ :7' ^ X v^^LffiS^SSO* 
[0 030] 

r, = niA,/ {2 t an (tt/ (2n,) ) } { 1 + c 
o s (TC/rig) } 

[0 0 3 1 ] *fi|0J(D:7*'5X^MaSISO--SS<il'C«. 
naCDffiJi. 2--5<DfgHrt«:«>2>o 
[0 0 3 2 ] :$:?fe?g(7)>^5Xv^S$^gc7)— fiS1iT?«. 

[00 33 ] *#fee3CD:7'^XvMaS?ao— SSIi^ii. 

3. 5. 7(Dc^-rn?5p-eASo 

[0034] :$:|f^^(D>'*^XviaS^ia<D— SgfilT^^J. 
[0 0 3 5 ] :$:f^Ba<D:7*^XvMffl:&i£^^v v^^nS? 

•r^xfii. «5fa?fsrt^sm-r€>xfi<!:. mta^j^ 

Wur^foO. nx^frrtBxacr braced cs^ffi^aEjfi 

it-r^WiBJSSH^^KcD-igSl.cDfS^tLr. *s 

re= Ha A,/ (2 t an (tt/ (2 nj ) } {1 + c 
o s (Tc/ng) ) 
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gp»g V ^ >; p ^ « jf&'T ^CihKicfcOr^'-^X^ 
3 if -5X^1 i ^ ^ C i <t T 5. 

[0 03 6 ] ;$:^HjCD:/^Xv«aa:^ft<D— Jig«|-CK. 
l5iBl««iH<*Cc{t^»W^SffiCc J: ^3 ^^JSTo 

[0 037] *|^0^<D:/^X'7jiia:)?i^(D— 

[003 8] *^J<D:/^X^tea:^®— fi8«r«. 

laia^ftSfiamcT -J i^i^^m^^wt. 

[0 039] i^mM<0'f'7X^m^-}iW;(D—mmXkt. 

[0 04 0] :i^mn<o':f'7 x^^mmm^u. ^^mm 
*&ni^WL. ^S[^tciB$n;^«ffi®f*cc>^'7Xv 

«iS*ai.T:/^X-^A!tS^g^c*5iiT. wm^mcm 

iB:^ X (D TT' ^ X V ^164 3 -It ^ /c2?)CD V >r ^ nS^x ;^ 

igOHcrXHI^. As*affi5K©iKS, n,*lfSJ^'ifiSA , 
Jci+T'S>tafafflt*»Jfi8S<D-ig|gl,<Dfg*«!:Lr. 4^ 

r,= n. As/ {2 t an (tc/ (2nJ ) ) {I + c 
o s (Tc/n,) } 

^^igKo^'C^tc^f b r« or iaa^ tin* & c i 

[0 04 1 ] *:^q§<D:/^Xv4aMS^a©— ^-C^. 
n,<Dffl», 2-50*gffll^5C*6„ 

[0 04 2] *^Ba<D:/7Xv^!Lil$^ao— 
talBXu^;^ KDftSrara&i. TT/narA-So 

[004 3] *^<D:/^XviaaKacr)-«8ai'C63:. 

3. 5. 7 0l^'r*l5!>:»r*5o 
[0044] *:|Seg<D:/^Xv^!ia$?ao— «S«lr5i. 

t!riaii«»*.«, ^^mm\tr)\^ ^^^m.-c$>^o 
[0 04 5] ^mnoy'^y x-^mmmMio—P^xu. 

[0046] *«?B<D:/^X^*!^SS^a©— flssr^. 

[0047] 2|s:^B^CD::^'^XvjaaiiacD— ^-C». 
friB:^*xe^*&P?&^6mrfaitm<7)xn-^ h35jSia:t^6tifcB 

[0048] :$:^Ba<D::^'5'XviaaSga©— SSfil"CK. 
PiaSSCCt*. MSSl^^rl. 3 4xiO^Pa«TCC 

[0049] i^m^cov'^yX-^^imJimt. WJ}MW^ 
:/^X-5^«i®r4/ces&cD:/^Xviias#&tct5i*r. M 
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JIT'S Ct^l^StiT^a 

[0 050] *^?gcD>'''7Xvjaa:^?£<D— sia-c^^. 

rvl^:^^. X2^^>^, CVD, 
[005 1 1 *fagc35«jS*®S!{JS*ffi«. HiiiB^^X 
[0 052] 10 

[i^B^co^jifecDjBS] la 1 y'^'yx^fm^m.^fT^^ 

2 7&^ttriBStc?s ofc:^ffi3{c«o riBSsnr c i * 
[0 05 3] wmm&mi^^mc^^i^. v^^^x-^ 

*y'^X'7^^9(CJ^6^LliSm^SS-C&^). m 
[0 0 5 4] 2 ««JOiMf*W^S^ 1 P^CClRSL. «Jt 
2^Wb-Cl^Se MJCi£MgmDrffi^^2tc. MM 

[005 5] 3 ti^S 1 f^(c:/'^Xv^fil^$ii:^/c26 
h3 3CD{ag(^F»g*(C:t>'-fe-:^ hUri^ 

[0 05 61 4 ti^S 1 I^^M^^i^±"r ^ i it fc^C':^ 
>r ^ dig ^SrSia 5 ii: ^ *) ^ . 

[0 0 5 7 ] 5^iv>f ij^aiffi^ifi^. 6{3:v-f i^aSEm 

[0 05 81 7«v>r ^aig^cj:o-C>'*^X^>ftSn'2> 

j&r&iu/c3!Si±sffi<DiteK::tf;^^n 1 7 ^wrs^ 40 

[005 9] ilTs^im^l \X^m.i07.^^:^^^l . 
^Al. Si£S:3>hn-5-3 7^(D;e/X«J^3g2 7^ 

[0 06 0 ] 8 SS 1 f*3^r9fMT^/cJ6c7)«t^i? 

[O06iiig2». 0io«a©v>fi7n2K«#&s3 

[0 0 6 2 ] ;^a':i h{^^«2 3(i. ieiicD;^D •> h 3 
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10 

1 J: D . m<DpTn^C7. P h cOttJ^CNC 2 

-5 <fc ^ cc . ^23 (D^fficc^ tcyf^^cm 
[0 06 3101 (Drnmcj:^^"^ :^^mm'irmti;ir 
[0 0 6 4 ] mm:^Mt^'y:^^mEMttj:i,mmQ^ 

[0 06 51 —:^. '^^^hu:y(OJ:^rj:'^^^timm 
^APl 5 J:D v-i^^'Pi^etj^arttczgASti 

So 

[0 06 6] 1o<D;^P-^ b3 3CcS*|^T>5Ji:?^CDHffi 
f)^f^>mXStifc-7^ ^um^. ^(Dy^P-y h 3 3:d^6v 
-ftJ^nSS^rfiMt-r-SiitCC, |g2 4iB$itlolt>0 7^MS 
B^iat) 0 {C V ^ P'««»&S 3 (D^«3Bt*i2»?gK I 

[0 067] mim^mi 3®HMtC«. M^tSTE^, 

/cisbjc, -e<D;^p I' F 3 3;^?). sra9Jcffii*^ot:. 
[0 0 6 8 1 v-^^^njgtJ. ilSf*/5p63^j:Svw'^7n?& 
[0 0 6 9] ^ra9JC5i. 9m:^:!^ffimEUX^^. C 
^X-7;S:^^$1iSo v>f >;Pie(DfifcS*RO'::'*-5'X-v'^ 

^(D{±mwt. ai 5*#MOTift?aufci*jo-c& 

So 

[0 07 01 IJl[i!!ai(*W<D^ffiCC«, ^(D:7'^Xv«:fiJ 

v-r ^pigcDm;^'^SSrtOEE:;'j^jE;Dr. 01cdJ:^ 
^cxp-;; hT:^cD^^c:#ffi-rsc tfc*SU. X. .^4 

(DTm±m^u.t)^i> c <h 4>*)So 

[007 1 ] 1*«fflii*W<D:;^# ^-{^ pje^S 

[0072] msfitzf'yX'^mms^m'rw^mmm 
mx$>io 

[0 0 7 31 CCD^gfci, m4liC7jkrJ:'>rj::;^Uyhii 

^S2 3 ^wurt^So 0 1 (Dmmtoymmjmtt. ma 
/^'>f r:^mag2 2;&^^^at^nri^s,'^,r&So 

[0 07 4]^ra9rtOEE:t^*{a<L-C. :/^Xv;&5J: 
DIEJ&^Scfc^OClBSU. a5QiJl<$Wtc>'S^TXm^S2 2 

cfc D ^'^v r xmBE^enJa u nc7&^ hv'^yx v ^aa^tf ^ s 



[0 07 5] igvSJc^Drfiaf^iaatc^-^- 
[ 0 0 7 6 ] s 1 . 2 tnn^'Vy^'i'^w^t. m i 

[007 7] ISI4«*:*?a(Cffll^6n^v>f 

[0 0 7 8] 04OC^jr5S02 <bisma:t:f e>n/cx P 
V h 3 3 <DJiSj^{C|gtC»!J<DX U y h 4 3 A^lftWetl 

[007 9] CCO^:^CDX a h 4 3 feX. -eott^'C^* 

M^i^c 5 f)^. mmm^ 1 3 (D*.c^^*s^iic i cc*f 

[0 080] |SJ— S:S'i°Jic*s— *f(DXn ^ h 3 3 <bx 
n h 4 3 iti^a)^e^Wc?Bfi£3 inhCt(<cXK^. 

iSfeWTSCiJ&^T^-So X, :^a^; h3 3ixa^ h 
[008 1 ] :^m^(,cm^^^ti^:^Vi y KDi&C««. 

[0 08 2 ] :*:^0JCCfflti5n'2>xa -^^ KDcp^C^^^^. S 

«^?L'C«>. S$*i^rt'iffig01/43&ie>3/8-C&S 30 

[ 0 0 8 3 ] S 5 ti:^^iE^it^t^XP y V{^(D^mm 
ti^Jg^^fflCi/c-^-Y ^Pi«:/5XvAntil^gcD«»TH 

^Sr, S6«Jg«2tSei?OXP':; h«CD±ffl0-C* 
^« as. 04CC7SU/cSga<tSftS,^.53:. t&KtaftW 
cD:*c#3tcJt'<'C3B4^t#S61f (v^i/p«?«|&S) 3© 

^rsji^n^s-^.. i^:^&o*i^:&cc«SL//c-McD;^p-.^ 
h3 3. 4 3'fy^f!>rj:^:^m^^:^x2y h<omA^Qm(iC 40 

^-i 1 4^5{¥f^S2ccatt:f6nrc*^o gms-^^^/ 

m'Vt^o H5'C«;^Py bS 3. 43««BS3nr0 
[0084] -y'^y X^<D^^am^^taT<DJ: ^ CC 0 
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>^b?n. {g^^S2±ici8gsn/c«Ma^*wcD«s 

[0 0 8 5 ] :^mi(D^^ t^u'^y^'yx-^^m^mjicm 
c ^ 6 n ^ -7 ^ p <b -s stK^ses . 

y^^r:^^fmm^^fc^^^m^(om^^A\ . cu. a 

'c^ASPr<£jB^(Da?6:^ic-^E-r^feo-c*>. 

sxp:.hrapg«. grtig:6<Di/2 305giar*So 
[0086] *^^cc*5i>r». :FaBS;^P Y(OW^ 
^^(D^ti^inomi^m^:^^^ h3 3XtiXP y h4 

3 <DS2 »-en-en^F*9iescD i /4 ^=> 3 /s -c* s 

^iS^^J^t^y^Pt^ h3 3. 43U^^i7 

P2fi<DjitT*f^ 1 2 1 cc*tLTi£M-r^:^(^^f^i^riri 
So E|i^::^P ':' ^c^)S^:^^^^^^v-^^^7P^g(Dii^f^[^ 1 
21 turn. ccctiSiLCciJiborc^So ccr^i. 
jBJi5^«*ftiJK«t3tc-& J: recast*: PimKtc 

tLs TExo^-K (Hoi^-F) (0^^ ^ui&^BM 
:^}avh *tcDXP > T^^itiSon^S. W^l 2 

[ 0 0 8 7 ] la 7 «Si»«>^©^«:3st^sffi^?rffl 

s. 

[0 088] v-Y^Pismaa ^K>mm(Dmti 
srt^c^AT'S. ^A^n/tv-r ^pig&j. «p^?^^scd 

l/2SiC?i5^3n/t;^P h«:/rU^ttS4^SL/ 

T:/^xv^3aa9(c3iA?*i'2>o 3»A3ti-r(cijg 

ejeL/cv-Y>7pi6ti. ^APl 5#ar«r/cCC«3^» 

[008 9] mi htfi^^^tiXmm^tiXK> 
S„ S7tC7jTt'/cv-< >7p^:7-^Xv^lSlg?r<£fflL/ 
A r mMS 0 0 s c c m. KJJ 1 . 3 3 P a i 1 3 
3 Pa. •^'f ^^i^^>'^•»7-3. 0 kWCD^f^frr^^X'v' 

vH-SHi, i^>^^>il/:/P-P^»cj:0«T<Z)ct^Ccur 
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tf^co/c. :fa--:r(zfmr^m^^-5 0i)^ib + 1 0 
0 VCOffiffl-C^'ftSi*. 7*Ci-7'(Cj3an-5>miiS* 1 -V 

?:#WL/ft:. -e-CDite*. 1. 3 3Pa©iS 

^1. 9X10"/cm'±2. 7%(<<>300M 
F«1) . 133PaJS-&8. 7 x 1 0"/c m' ± 5. 6 
% (<<)3 0 0®rt) -CA»). iSI£^tlg-CtlS?gS-eK3— 
)&: Xvj&iJg^S n-CC» 4 C <!: AittSS ti/c. 
[0 09 0] S8«RF-'WrXEr«ni««*ffll»fc-=?-r lO 
i7a?gyvXvjaii^gCDM»rM^ia-C*5.. 2 2« 

[009 1 ] :r^xvo^*Rc;f«ffll«JaT©<fc ^{c u 

1 1 4r'&m<i^xmm<DmLt-cmmti>. mmh (^0 
^) %/M^r:/^xvi6^ra9*x^fm-rs, 

3>d^e'df>X-'<;l'>^ iKillU. 20 

2 2 *ffll>-Cfig^ia2 CCR Fa:f3^«il&^S t i 

[ 0 0 9 2 ]ii 9 (iasfflwfflci^ia^f**-^ f o 

jgT-^Xv^S^cD^irffim^ia. 4 14»««c^i^ 
[0093] Xv(Dfg^t>*Mai«iyT©J: ^ CC L 

•cff^c^. Mteffii*w4«j#^IS2±«:iS:ao. ^^-^ 
4 1 4%ffli»r?feai-r*, (^T^Sn^) */r-L/t::/ 

vXv^Sfe3gra9?:X^t»-r-S. mi^r. •T'^XvJKI 

nfc=i>3'd»^'>x-'<ji'^ (:?:ia7r) y^x 4o 

Jn#®2 2 =&ffil»T^f^l82 {CRFm:t)*fi«&-rSi 

¥«t«St*;«vS!lf 3 */M,^<*^4 «rS L-C 7^7 Xv 
m^t«;*A-r-S>o ^ASnifcv-r i'aij^om^Ki: 

•jm^^ijjajisn, :/7Xv*5fi^^^. ^7-^41 4 

*ffll»SCi{cJ:»). UragffiT'vX-^'iia-'WTX^ffl 
C »ft:J#^fcragi t & ^, >A**tc J: S««cr>®jHS»* 

[0094] > 6 n im\mm8it. m^^ 0 so 
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[0095] *%BJ{cffll->6n-5.^<^t^SS**T'5v 

[ 0 0 9 6 ] X. •ji-i^K.mcxmmkp^K.mp^m^^m. 
< •r-5'<< g|s^*%5<Er^■r* c t 

[0097] m\ (omm'm ^-r. m i <Dmsimm 

tcoi^-C^-^*. ^16 (a) ~ 1 6 (c) ». 
a?ffi7*-7X-7j!iffiJ?g%^-r^SiS-C4,S. 016 
(a) »^S(DSr9@. @1 6 <b) (Sv-^^aig^ 

^<Dw-mm. mi 6 (c) «-=?'ri'PiS^©«i-?-*iK 

[0098] C C-C. 1 W:/^Xvi!iaS;&<t^-r4S: 
S. W«1S«I^*. 2 «aH!iaf*W(D5mf*. 1 14« 

syaai^^wcDSS^riafBs-r -s^s. 2 2 r 

XEn»n#l9:> 7 »S!iS:«/X«|!&n. 18»P«jJ<>>^, 

2 8«gp^3>^/^^$>XiSM>":>'U:7'> 4«:?"^Xvjt!i 

m^^4 ^SL-CT/^XvJIill^KjSA-r */cSf)©X P 

3 itmt^mm\K^m[>=i<D-7 ^ p?e^8s. 1 5 tJM 

i^iglgtit^iSPgl^K^AS n/c-y i7 Pig^*&6K:^iB 
-r-5E^i!S%»REl/rt»5v-f i^PjR#AP. STWB 
E ^J-iK-C^JSBS n/c^i^rt ^fSM L V -I' p j^|Sl± 

^(c J: 0 ^ i; fc-&mk. 3 3 4 cc«-r * 

[0 0 9 9 ] -eu-r. SW»XP y h 3 3*iMU-C^A 

3nfcsifi#:4 ©«B*Gfi-r6«ffiifi?, s s -rmm 
sj-r-sxp y h 3 3*>63ism5n/c«®<eswi9i±©^ 

t;S©-C. «ffijgT«Sr^vX-^<!:fl'^. 
[0100] C C-C. ;^P F 3 3»> 
mn<D-7 -f 5' PiS^^iKSS 1 3 ©tfJife-Cttfe < , n , «:X 
P r» h 3 3 fflK^D S«B5£fi?S[S S TW©lft©ffl^. 

i^jgSgl 3©— ^fil.©(&*iUr. *Sr.*Ji8, 
r,= ni A,/ (2 t an (jc/ (2 n.) ) } {1 + c 
o s (7t/n,) ) 

f *-5RJSIC 2 ±(CX P t7 V 3 3 ©^^J.c^*J^?ffi■r-s<, 
[0101] {:©S**iai 7*ffli<>r3i?B^*. mm 

-r-SXP ^» h 3 3*>6^L'/c^SSSESW|5l±©T#{C 
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L= rix A,/2 

L=niAs/{l + cos (Tc/nJ ) 
[0102] */c. e»fiL«;^P5^ hip-i:%Aq?SET^ 
L=2rBtan0 

= 2 r. t an {tc/ (2 n,) ^ 
roa)ff»|(*tt:mnO 
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r« = n,A,/ {2 t an (7C/ (2n,) ) ) {1 + c 

O S (7C/na) } 

[0 10 3] CCT^. n, (= 1,/A,) 2- 
10 5. KOl^-rtlfP^V^^Cttf^m^Li^K 

[0104] —m^ ur. hffl^ffi^ffig^M^n 
, : 3, 5. {pummmi2. 4 5GHz (A. : 2 
2. 44mm). n,: 2. 3.4. SlSi*^ : 53?^ 
7X{£,:3. 8) . ^{br>»V5r,^A (£. : 9. 
8 ) <DiS'^0:^a h4>^C^^^&«T<Z)S 1 CcS^To 

[0105] 
: [^1] 





ni 


n«=2 


ng=3 


ng=4 


(3.8) 


3 


78.6 


103.9 


129.2 


(9.8) 


3 


58.7 


67.7 


82.9 


(9.8) 


5 


76.6 


101.9 


127.2 



[0106] tZ-^X-yoSI^O'iadKJJWTOJ: ^{c L 

[0107] y?{c. •:f^x-7mmmtnm-^^y'f i s 

[0108] C<DI^, jtel^fflStt^iSlfS 1 3 F*J(caSAS 

?s.4 *s or y^xvsjm^fc^Asnitv -f ojgi 



30 «^=■Sa5!>*7 X 1 0"/cin'%ieA-5» 

<S= (2/coM,cr) 

40 [0109] BSc-r-S^^O y h 3 3*i6*A3n/c*B 

Aj— Ao^r 

[0 110] ■7'^Xv«naSCCL^5i^aL//fcC(Da®Sffi 

(SIP:Surface-wave Interfe 
red Plasma) td^^ri^^ CCD^l^Hmtf 

50 J?itt^&□7%/^UT«!lffi3f/>^4:/^xv«lal^cc»Au 
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CO 1 1 1] *||8S0.«<Dv-<i?O'ig::^^Xviaai5S 

ra = nxAs/ {2 t an (tc/ (2n,) ) } {1 + c 

o s (TT/rig) } 

[0 112] (m2©||«l?^fi§) *^B^CDv>f 

3 . 8 ) (Dia^cDv ^ n?eei$&S«:S 1 8 CC^T« m 
[0 113] CCVU. xnr^ h3 3«. ^#54!8fflt«» 
:!5r50SlO3. 9mm-CA^P3jaC5±(CXn-:; 

?!»^#a-r -s ^ ^ cc jgfix s nri ^ 4 o 20 

[0 114] COI^. ^«SS<*2Sjggrt«:^A$n/c 

a>;; h3 3ififi§Cc:7*^Xv;S:^-rSo 
[0115] ^^Lfc^'y X-^^com-^'y Xri^m'^i)^ 30 

2. 45GHz?r@A-5) v pS^(S:7*^ Xvcp 
5= (2/a)M„a) 

[0 116] m^r^:^uy h 3 3t>^ibmA^titcmm 
x-^mmm^c ^^mbtcc (omm^^mc j^-oxm 
[0117] mmi^Mo^m^tmyH^^^. mM3o 

Omm. 3 1 2mmr*-5>o «»?«Stft2»i«m«. 
g^ig8S»TH<7)^S7;»5 2 7minx96mml?*-:>r. ^ 
^L^m^ 1 5 2 mm (m^&m& 1 ,3C>^8Sl^?ffiSA «<D3 
ffi) -Cfeio 50 
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[0118] m^^^mimm'Botiw^t. ^ ^ az&co 

*«ATSfc««)CDxa^. h3 3*5J^^3nriiSo 

-^h3 3«. S3 4 0 mm. ili4 mm<Dj§^t^'C* »3 . 
cti.C^3&^^S 10 3.9 mmCDHJaC 5 ±tc* D]S!cMt#iCC 

6 0- raBrfteffljg^^nrt^So 

CC«. 4E^:x-:^. T^r^ttJte'&S. T^/yi--^. 

2. 4 5GHz©iSl'»[S:*f#o-7^^pig[^iS 

[0 1 1 9] Ell 8tC^L//tv>f >7ajg?#t$&^;S:Wr4 
:/^Xviaa^g*<£fflLr, A ra£«5 0 0 s c c 
m. 11:^1. 33Pa. v-^ ^a?ffi^N-'7-3 , 0 kWO 
^fl=r:/^X-^^&^^3ti:. ^eti/c:/^X-^cofta«^ 

T<3C»J:^Jcurtfo/Co :7*a->^(cEP»iJ-rsmiE*-5 
0*>e>+ 1 00 VCOffifflr^itS-i*. :7*n-::>'Cc8£nS 

33Pa<Dig^. 2. 1 x 1 0"* c m'^ ± 2 . 7 % ( (/> 

3 0 offirt) r*>3 . is&mmvi>n^m(Dmi^>^^ 

[0 12 0] (»3<Dj|»te?Bg§) *^ig<Dv>r^aie:7- 

,30^3. ;^a':^ hm^®Sa^ffi<l^nx5&^3. M^^^^A 
IN (SlS^e, : 9. 8) a5iS^-^>f ^ 
<DC?!I*@ 1 9 ^c^To iS*itCDlifi£«H 16 ( a ) ^ 

[0 12 1] ccr. xa-^b3 3«. ^itm^^ 

IBS6 7. 7mm'C*>SR}SC2±«:xn-^ hCDcf'Cv;{>5# 

[0122] m^^m^mm^cmA^tifcTE^,^- 

MJ:0^>Si^8SrtiSS*fc-3'C^j^l 3rt?:eJR-r 

(Dl>/2»CC5cflEig^^D'So ^m.^m:k(<crj:6&m:. 
fiP^. ««-r'5 2o<DSaiSfflcD43^(ct9:a3n/c>^c3 
F 3 33?P<3A 1 NK©SI1if*^4*aLT:>^^X^jgt 

^Xv^^^-^-So :^^L/t::7^5Xv<Dm^:7*'5Xvja 

O"** cm-'^^^-Sia^. m^r/^X'^'/a'iKIS:^^^^®^ 
?gtfe2. 45GHz^®xS) v-T njg^i^ :7*^X 

{2/o)Moa) 
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[0 12 3] Hfgfr-SXn;; h3 3*»62»ASti/c^® 

Xv^as^Cc L^mbfcC CD«M^^S?ffi^c J: o r m 

[ 0 1 2 4 3 A 1 N»CD^m<*,W.4t3:. itMS 0 0m 
m. i¥3 1 2mm'C4>-5>o fmmm^mmM^^. rtSP^ 
ig^afr®0^ffi#52 Tmmxg emm-rio-C, tfi'il^ia lO 
S3&il52mm (^i^SSSS I ,3^)^SSrt&S A ,(D 3fg) 

[0125] *Ri|«B8»t^««©HffitC«, -^^^XilR 
^'/^X^i^'^<^mKrhfc^(0:^nv h 3 35&^^^ 
Siarc^-So h 3 3». ;^S4 0mm. il!i4mm 

cDS§Ji5t*7?* 0 . ^^L^iA^^^ 7 , 7 mmcORJS C 2 ± 

>fyu-:$i. 2. AbGWzCOmmSL^n'^^'^ 20 

[0 1 2 6] SI 9CC7KL/c^-/^a?ge^li*Wr6 
:/^XvMSIilg^<l&fflL/r, A rSft«5 0 0 s c c 
m. JEt^l. 33Pa. v-<i^niK/W-3. 0 kWO 

T<3!)«fc9tcbT?f-:^;'to r?'P'-:/CC9JJniT^«BE*-5 
0;&>^>+ 1 0 0 V<Dl5fflr^{t$1f. yn-:?'tciSn'5 

33PaCDJS^. 1. 9x 1 0*' cm-^± 3. 1%(0 
[0 12 7] (^4(D^m®) ^njg:7- 
^;^^A 1 N (il^e. : 9. 8 ) (Dig-^cD^^^ ^ n?^^ 

ea&s<Dfi«i*ia 2 0 cctj^-t . sga*(t<D«^5iia 1 e 

(a) <^)fScDSSB<!:I^IDr^^o 40 
[0128] CC-C. h 3 3^^. ftl^^fflSt^?^^ 

©^(Dv^i^n^^^eSSl 3<D**CDl^ffi(li?HIl BP 

i|£S3&5BJS8 2. 9mmCDP1SC2±<b. *S3?>«i5S 
12 7. 2mmr^>^RjaC5±<tCC— MOXU-:. b 3 

[0129] <L(o^. im^^wfsn^mK^nfc 

f So 50 
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[0130] ^^^tlfc-^^ ^X^Wm±\t^^Lh\.K 

tm-X^U^^Si. BP^. PS'rS2-P(DSffiffiHcD* 
*Ccgaa3nft::5^n-^ h 3 33!r»6^(*S 4^380X^7* 
^ X vJJia^CC^A $ n/c V ^ CIig(S . X D > h 3 3 

ifi^tcs^^Xv^^fiScTSo ^L//c:/^XvcDm-?:7* 

7!>57xi O^^cm-^^rM^'Sii^. m^:/^Xv^jg|S 
*^SaaJSi«?K2. 4 5GHz?:ffi^*) -^^t^Pij? 

1^= {2/coMp a) 

[CO : nun^mSi. uo : a^^?aS^. a : :7^^Xv 
^S8fS^2 X 1 0^* cm-^l^±icAj:^<J:. ^Jgyi«4m 

[0131] y h 3 3*^e>]SSctt3n/ca® 

ig|^±J&s^a^L. S^2 0mmStca®^a^fi**D'5o 
X v^asMfc U * Hi U ;rc c cD^MSaiRCc J: r S 

^tf^um 3 nyt^sij^T-^:?'^ xv;o^^T Sp 

[ 0 1 3 2 ] A I Nm(Dmm»M{t. ItSS 5 0 mm. 

1 3mm^^>'5o rtSR^SS 
tll^ffi©^^•tt^9mInx9 6mmr*&-:»r. tf3,c^S;&5 2 0 
2mm (^ig^l3S3t)^Krtig?dBcD4fS) r^So 

26. T-^r A 1 ^ffli^rti^o 

[0133] ft^$^}SJ8t^'i^cDHffi(CJi. ^P?g 

^y'^^x-^mmm^mx^^fc^oT. a ^ h 3 3 

Snn^So Xa:yh3 3{3:, F«9ffilJ©^8 2. 9mm 
<DRiMC2±^C^>SfcCD:;!>^:^$4 0 mm. ifi4mmO[)Jg 
JK«:t?* »5 . il-ffidO^tS 1 2 7 . 2mm(DnjaC5±«: 
*S4><D*^S3 4 6mm. iS4 mmCDiEJBt^i'C*^ . -e 

n^n, «c#tt«^c4 5' PeiRi^8ffiit6M?^^3tirc^ 

T-fVU-^. 2, 4 5GH2<Djgie»*}^':>v^ 

[0134] g|2 0(c5^U/cV^^Djg^«S&«5«rW*rS 
y'y ::<^mmmmi^mLX. a rSfefiS O O s c c 
m. SJjl OmTo r r. -^-Y i'a^ft>'^•C7-3. 0 kW 
^D^f1=r:7'^X-7^^^3-tf, f#6n/c:/^X'^cDftSfJ 

5 0:;&^?>+ 1 0 OVOfSar^^bSi*. :/n-:/CcSSti 

r^vX-^'Sfit^stajt/c^ ^cD3j$m. m^sm^. 

1. 33Pa<Z)ti^, 1. 9x 1 0"' cm-'±2. 2% 
( 4> 3 0 0 Dirt ) D . {6EE«Si|£'C 4>mT-SacoWii 
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[0135] *:^CCfflli6ti^XCi y h(DUC^m\t. 
[0136] *:^?^{Cfl3l^6n'5>XD y hco^^C^i)\ m 

6 3/8r*>^^?L*^1g?K. ^ai^;0^o[Ei^±CciBg3 lO 
tifc tor jlffl plfiB-CA So 
[0 13 7] :^mm^cm^^hti^:^U'j hi^W^^iK 

l^Al. Cu. AsXCu^ v^Ofc:^f'>\y:^y^^- 

Ar#'Sr^^Tfcj:i^ X. ^An#®csi 5o??^ 
[0138] :$:^m(icmi.>hn^^^ ^nm^^m^t. 

0. 8GHz7!yM2 0GHzor)fBHJ&^^MaiS4R-rSC 

[0 13 9] :^^m(^cmi^hti^^^ ^rjmi^is^om 

-7;^, Si,N,. NaCl. KCl. L i F. Ca 30 
F,. BaF,. AUO3. AIN. MsOrj:a(Dm&m 

fs^m^-c&^fK^. ji<';x^u>. d<';j:>^7"Jk =i<y;^ 
[0140] *^<Dv^ i^a'ift:/^X'7«l«ilBRc;= 

[0 1 4 1 ] jail©cfcO]Ko°DS{to/cai). ^il-^ 
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[0142} ^m^o-y'y :X'7mmmp^(o^ict 1 . 3 

3x 1 0-'Pa7!;Sl. 3 3 x i 0 ' P atDffiH. JzO 
»35L<», CVDOiS^l. 33xi0-'Pa7!>S 
1. 33X10* Pa. x-y ^>^<DiS^6. 6 5X1 
0-^Pa3&^e>6. 6 5 Pa. T v ^/(Dm^ I ^ 3 3 
xi0*Pa*>^l. 3 3 X 1 0'Pa<Dffiffl:^>6S^!f 
ec^5!>5r#So 

[0143] ^:^0^{c j:-5:/^X'7^«iil:&ffiK:oi^r0 

10 (a) -01 0 (e) ^^moximr^o 

[0144]|§|10 (a) CC7i^'r<£ ^ (Ci^ y :3>affiCD 
J: ^ J^clS^aSi* 1 0 1 (D^ffltcC V D^gXl3:^ffl^® 

^g^cj:o. K{b>'y:3>, ^>fb->';::i>. mitmiti^ 
c»w«SJB3*^e>^cm«rai 0 2*j^^'r€)o 

[0 145] 01 0 (b) (.C9jkrj:^(iCy^ hUS^>C h 

^^^tpur . ^--^y^^ni^y * h vi>7s hs 1 0 3 

[O146]01O (c) CC7i^-r<i:^CC. St^BCC J: 
0 4*W-r'5:7:|- h>'N-i5r-> 1 0 3* * 

[0 147] 01 0 (d) CCS^-rJ:^CC. s^y^y^^ 
g{cj:0. hut;?:^ h>'Si5?->l 0 3* cDTOjfc^ 
M 1 0 2 > ^> 1 0 5 ^rJ^^T So 

[O148]01O (e) CCmfcfc^tC. r 

[ 0 1 4 9 ] c ^ . s^-zui^iftaM^rW-rsflBS^* 

[0150] j^C^r, J^-'/l'rtCcSStt^^r^S-liS 

[0 15 n -eur. si -'09«:#MLriJi?BL//t* 

nSCVDSS. x-^^>i5/agg. T -:^ 

[O152]011(a)-Sll(c) «*»?aCCJ: 
[0 15 3] 011 (a) CC^-rcfc^(crJU^X':;A. 

[O154]011 (b) Cc^f <i: ^ CCC V DKg^(C 
' j:Dffi^Ml 0 7^?g^f So 

[0155] :i^0S^<Dr?* h U'i^>^ h>'<^->%}fJjSU 
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fcfft, X V ^zyimm(cximm i o i ccs^-;i/ 1 o s 

gftcj;^!^*^-^^^! 1 (c) (c^-rJ:^^«iS<**^ 

[0157] ^ur. ^^B^oDr/^X'^'iOtaJia^i. ± 

[0158] ^fl?g(Dv>f d^n?ft:/'5Xvtea:friS{c<J: lo 

cfcOSi^N,. SiO,. Ta,0,. T i O,. T i N. 
AljO,. A IN. MgFz. :7;U:f n/7-*^>^i:i'0 
rn^lS:. a-Si. poly-Si. SiC. GaAs 

fj:^(0^=^MWm. A I . W. Mo. Ti. Ta^j:^(D^ 

[0159] :^m^(oy''yx^wkmnmc^ DM®-r -5 

WSmf;^Om^\t,. ¥3!E«^r*-7Tfc. ag^tStDfetD-C 20 

A«^a^cc«s i SOI s.j^m(o^m^^ti^ 

[0 1 60] ^^ttSftiUr^, Fe. Ni. Cr. 
Al. Mo. Au. Nb. Ta. V. Ti. Pt. Pb 

[0161] mm^mWtL^X^'X. :E5E:^^X^^nJ« 
9V<0&mii'y:^. Si,N,. NaCl. KCl. Li 
F, CaF,. BaF^. Al^O,. A 1 N. MsOUE 30 
(OM^. ;j<vx^ix>, :^-i;xxf';i/. ^';;^-iJ<^ 

[0 16 2] cwum^j^^mwjL^mm^m^'t^m 

[0163]a-Si. poly-Si. S i C^^C^iiCD 

s i ^^m^mm^i&^r hm^(o s i m^^sr^w-r ^ 40 

(TES) . 

(TMS) . (DMS) . 

i;?:7il/*n>/^> (DMDFS) , 

^> (DMDCS) ts-EomW^'ylyn.. S i F4. S 
i,Fe. Si,F.. SiHF,. SiH^F^. SiC 
I4. Si,Cl., SiHCl,. SiH.Cl,, SiH 

3CI. S i C 1 ,F,;^j:<i:(D/>nv^>S^. ^ia:^II 
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H,. He. Ne. Ar. Kr. Xe. Rni^mihti 

So 

[0 16 4] S i,N4, S i 0,&cb'<DS i ^L^^^S 

M^rff^^-r^it^os iM^*^WTSJ^:f4<btrt^. 

SiH*. S i,Ha^C^<Dte^i/"7>a. f^h-^xh* 
e>i^^> (TEOS) . ^F^y h^^i^i^-7> (TMO 
S) . '^^^M^)\^U^U'rV'y%y'y> (OMCT 
S) . (DMDFS) . i^ji 

^Jl/t?^n;V*^^> (DMDCS) 3tc<b'<DW«t^^> 
m. S i F,, SijF,. Si3F,. SiHF,. SiH 
,F,. SiCl4. SiaCU. SiHCla, SiH, 
CI,. SiHaCl. S i CI :F,3tt^<D^M3yWb> 

N,. NH3. N,H4, ^^V'j^^)l't^%y'^1f> (HMD 
S) . 0,. O3. H,0, NO. N,0. NO,3^j:^*^ 

[0 1 6 5 ] A I . W. Mo. T i . TaJ^C^fO^S 

H!^^;ur^v^:^'>A (TMA I ) . ht;x^;ur;u 
5r.^7A (TEA I ) . h »Mv:/^;i'r;i'5^';>A 
(T I BA I ) . 2;^^ ^;^r;^^^'^?A>'^-r K-^-e K 

(DMA I H) . (W (CO) 

,) . ^V:fy'>tfJl7r<:^)V (Mo (CO) J . bU-^ 
^;W:tfV»i;A (TMGa) . F "^/A (TE 

Ga) ^ci'ODW^M. A 1 C 1 WF». T i C 

I,. TsiCl,rj:e<OJ^tiy>it^mmidf^ti^. 

tfc. c<om^(os imm:^:^tm^oxmxLxbj: 

imM:^':^^fc{t^^ ')ri7::^tVX\t. H,. He. 
Ne. Ar. Kr. Xe. Rn;(^W6n4o 
[0166]AI,O,. AIN. Ta^O,. T i O. T 

iN. ^ojji^cD^mit'^mm^mfizr^m'^oy^ 

A(TMAl). F Vx^;UT;V5^'>A (TEA 
I). F y -Yvy^;i/r;i'5:=-^A (T I B A I ) . 
y^;l/TJV5:^^A^N>r F^>f F (DMA 1 H) . ^> 
i^XT*>:^;;l/;i<^;U (W (CO) J . ^vy'r'ytjJl 
(Mo (CO) s) . Fy>^;l/:tf';'i^A (TM 
G a ) . h y »; ^ A ( T E G a ) J^j: i'CDW^^ 

Bl. AICI3. WFb. TiCIi. T 3iC I .UeCD^^ 

O3, H,0. NO. N,0. NO,. N,. NH,. N, 

H4. (HMDS) rx^fim^i 

CH4. cH.mo^m^'ntf::^^. v)V:^utt- 
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[0167] mammas. y ^> hm'^(D:t, y 

ifmtf:P^tbXU. F,. CF,. CH.F,. C.Fs. C 
.F.. CF.CU. SF.. NFa. CI,. CC 1 C 

[ 0 1 6 8 ] :7 :t h U>?;^ h^c<b'»*«ffi±C0*«^^} 

O,. O,. H,0. Nz. NO. N,0. NOzfXtimvf 

[0169] ^tc:^mM<D^^^i:i'^^'y:^^Wkmi^S 

jSLU^9mijm^mm^m^ci>mm'r^m^. ^^^^^ 

BiUrSi. A I. Ti. Zn. T a^fi *iS?fflL/t: 
$6tc«B. As. Pi^jr^OF-f vyiiLa^j^^^oJtE'e 

[0170] mw^mimmmmr^m^omim^:^ 

iUr^. O,. O.. H.O. NO. N^O. NO.^C^ 

{t14^>^ibr^i. N,. NH,, N,H4. 
v^v'^lfV (HMDS) tji^tm^f^Dti^o 

:</Xcbbr«, O,. O3. H,0, H,. NO. N,0, 

CF4, CH,F,. C,F.. C,F,. OF, CI,. S 
F.. NFsti^ifim^fhti^. 
[0172] 

[^mm] (mmvii) laie (a)-i6 (c)cc7r: 

ixT;ri> <S i ) (*8-/>^) *ffiffiL/fco 
[0173] 5fe-r. S iS«^^^t*2±^S:ML. S 
^fiS^iai 1 4(J:Urcr)t-^*ffl(,^rS ias*2 
5 0 -CCcSpSftL/ct*. :/^X-^«iS^* 
X^Sf^U. 1. 3 3 X 1 O-'PaSrMlE^-ii/Co :^ 
^XvjaJl*''>^efe^P7^/rbrM^^*>^^5 0 0 s c 

[0 1 7 4] ^Xi^^T^. :/^X-75asM<Lgfm5J<>:7-i 8 
<^:(DPatcS:t^6t^/cr3>^5^^?d^>X/^';^:/2 S^iSBI 
®S^*4 0Pa«:<SJ*L'/Co :>''7Xvj50:ffiMCC. 
2. 4 5GHz<O-5'-/^aiem^SMWJ:0 1. 5 kWCD 

[0 1 7 5 ] ur. :7*'^X^«aiMCc::?*7Xv?:^ 
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S i srniO:? * b Ui?:^ h *M^fcL. Sfm^Rfflltc 

[0176] W^titcT V » yiiSSO'i^— tt«> 
5. 6 Mm/m i n ±4. 5%<tS5br^r. 
ISSBSfc, -1. 3 X 1 0"cin-' <b^^MSC^ffl*5^L/ 

/Co 

10 [0 17 7] (j|S6fi?«2) 01 7w:s^ufc-^-r^u?e« 
bcDT ;^e»^^tTo/Co a*Qiil<*W<hLri3:. Bras 
VJn> (Si) (* 8 'i^>^) ^ffifflU/cio 

[0178] 3t-r. s i m^^^nw2±,(icmmLtc 

33x1 0-^Pa^r»I3-!±:fto :/^Xvm:^'X^ 
l&P^/M^-CKS^tfX^&l s I mCOgKfir*r^^Xv®;a 

20 [0179] yci^r. :/^X-ej2;aM<!:SPM5j<>::^l 8 
c^:OPacc^t:f6n/tr^>y^^>X^^';^:/2 8*illM 
iQjS^^S OP aCC{gJ#Lfco zfyX^mSM^. 
2. 4 5GHz©v^^a'iffimaaJ:D 1. 5kW©TE 

[0 1 8 0 ] :;&^< Ur. ^''-^X-^^Mil^P^^cr/'^Xv* 
'C^A$n/'cffi!^:^;^«:7'^XvS!iJl^-C®j*a, 

[0181] nhiritcrviy:y^mLmf^-^\t.. 

5. 4 /zm/m i n ± 3. 4% <!:@d?)TA^ < . 
]5?ga*>-l. 4x 1 0** cm'' i^^l^ffi^^b 

/Co 

[0 18 2] (3ISfe093) 016(a)'-16(c)^ 
^L/cv>f ^nie^^XvMS^S^r^efflb. 

40 A liBm^^^*^--^ (^-^>T>FX-<-XO. 

5 um) ^^fl^fiScSn/cfiPas i O.M^^^PM^MB^a^^ 

u 3>g« < 1 0 0 > . mKmi 0 Q c m) ^ 

l^fflL/Co 

[0183] 5tT. >^ ^ >S«^^f^ 2 ±CC^L. 

1. 3 3 X 1 o-^PaCOfiiSr^SES-lifc. 

[0 18 4] ^Xo^^. aSiill^KiUrcDti'-^i 1 

4 0CiimL. S^y3J>S^^3 0 0"CCC»a«iL. 

^ccDSStc^Jtu^- :7*^xviia5il:^;^«*&a*/rL/ 

50 TSS:^f;^%6 0 0 s c c mOiftfi-C. S/c. ^>^5^^ 
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>:^7.^2 0 0 s c c mOWiMVUmM^cmAl^tc. 

[0185] ^^i^r. y''5f y^^mmMtnm^>>y' I s 

[0 1 8 6 1 ^jJCl^-C. 2. 4 5 GHz CDv-r ^Oiffi^aS 
MW j: 0 3.0 kW(DS:^4^tell*^t^a^lf*/M/T 

[0 1 8 7 ] ;^>^< or. >^^XvMil^CC^*^Xv*SS 

cel. 0 um(Dm^rim^Lfc. 
[0188] fiKHS. ^ilK. i£;^35:i'©KSCCoi* 

-ifT^tf-zygo (^as) ^m^v^^fc. »e>n 

;fe^ft^' y 3 »BI<DRR|RiSKRO'i^-tt«> 5 3 0 n m 
/min±3. 5%<i:@36r:;A;:#<. K®*>tE:^3l. 2 
XI OMyne/cm^ (IBS) . y-i?mfi£l. 2x 

[0 18 9] (JIJSlC?!l4) 01 9CC7nL/cV-r^n?g^0t 

1. 3 3 X 1 o-'PaCOffl^rMffiS-ti/Co z^'^Xvja 
m5tf;j^fl^*&a7 ^/M^'CM^:^/^* 1 6 0 s c c mOSfe 
SrC. */c. '=ey^"5>:^/>^% 1 0 0 s c cmOSSa'C 30 

[0190] ^j^i^r. y'yx-^mmmtnm^^yy'i s 

[0 1 9 1 ] ^Xl^-C, 2. 4 5GHzCDv>r^nig?mi!S 
MW J: 0 3.0 k w<D«:t?*^*^fflS«SSiffil?*/rUT 

[0 1 9 2 ] 7!p< Ur. *:/^Xvi2^M^Cc:7*^Xv*^ 

[0193] :iKi>x. >^7X-7«ia:^-;^^P*/M/r 
]K^:^*XJ$r2 0 0 s c cmODiJfLSr. ^/c. '^:yV^> 
Af:;^* 1 0 0 s c c raCDfi£M"CMa^«:SAC//c:„ 

[0 194]^Xl^^. >^'7X-75aa^<5:8f«3j<>:/l 8 
«f:CDPB^CCiSC^^n/ca>^^^5^>X/^';^:/2 8^^ 

flMM^O. 1 3 P a{C<S}*0/to ot^-C. 2. 4 
BGHzO-^-Y ^P?S^fiagMWJ:?)2. 0 kW<DS:^>«: 50 
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[ 0 1 9 5 ] ur. r^'^Xvffla^Ccy^X-^^g:^ 
^Si±/c„ CCDI^. :7-7XviaS;^;j^«^n*/M/r^ 

A?n/cKS**x», "i/^xviaa^rae. ^m^ti 
xmmM^ti^omiimttj:^^. ix>X(D:^f^cci^^$ 

[0 196] mhrifcmitiyv::i>msLzmitt^'j^y 

m<OfSJ^^^ZJ^^—mt^ti^tl3 3 0 nm/m i n 

±2. 4%. 3 5 0 nm/m i n ± 2. 8%tM.iffV^ 

[0 19 7] (^ms) m2 0(^7ikLfc^^ ^um^ 

0. 5 Atm) ;^^?^^?n/cP§tfmSt^yn>S« (M 

< 1 0 0 > . ma^ 1 0 Q c m) ^^mutc^ 

[0 19 8]5fr. vy=J>««*3£^2±CC|KgL/ 
/tfS, ft«3^^/M>T>^^Xviaa^;$:S^gf^U. 

1. 3 3 X 1 O-'PaOffi^-Ci^ffSii^fco 

[0 1 9 9 ] j^i^vr, t-dftcjimu. >'i;=i>s«4 

3 0 O'CCCjnJSkL. ^a«^CCDSfi(C{Sf*L/t:o t?"*^ 

xv^fia:^;^e^3^n7*/M>riK^:^x^5 0 o s c c 

mCDflSfi'f. S/c. ^>'>"7>:i?/;^?r2 0 0 s c cmO 
^S-CiJIifflm^Ab^to 

[0 2 0 0 ] ;^:i^-e. :7'^XvS!iSi^igfMji<>-:7'l 8 
iODratcifttf 6n/c:□>^^57^>;^y^*;^:/2 8^1151^ 
:^^Xv®ai^%4. OPafCffi^b/c. 

[0 20 1 ]^^l^r, 13. 5 6 MH z CD]i5JliSW^^ 

S2 2 3 0 0 w©s:t?*3a#»2 «n»n-r^ i 

ifcCC. 2. 4 5GHz<Dv-f i7affi?«aKi02. Ok 

[0 20 2 ] >&^< Ur. :7''^Xv^0^MMfC>'*^XviSr^ 
^S-l±/c« :/^X-;?*!iS;</;^etiJ&P7*:frLr2»ASn 
?tK^:^>^t3::/^X-v'Ma^rae. ^^Sn-C?Si4@ 

>^iJSj£U. K{b2^U=>>«3&^i^'J:3>S«±tcO. 8 

E^r^SM^-?-^^ (SEM) rSISfJL/. 

[020 3] f# ^E>n:feM^bS^ :3 
— ttti2 5 0 nm/m i n ± 2. 7%<h^Sfr. KMfc 
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[0 204] (m^me) m2 0(fCml,tc-7^^a^^ 

mms iOzm<ox.v^>{f^nr>it, wsmwtux 

fit. A W^•^5r-> (^-<>T> K:^-^-:^0. 18m 
m) ±0C1 MinJSCDjiraS i O,|S3&50^S ti/cPM» 
MSt/Un>S« m:ff& <1 00) . fita^l OQc 

m) ^mmLfc. 

[0 20 5] >^Vn>S®^:^J#^2±«Ciagl/ 

tm. nmm^iTtLxiimm^M^mL. i. 3 3x lo 

1 0-»Pa(Dfii$'rilgffiO/fc. ^^xvjaa^^x^n 
7^/M^TC4F,^& 1 00 s c cmt^SSfir:/^XviKi 

[0 20 6] >^7X-;?«!;ll^<bSfa3i<>r^l 8 

i<Dratca:t:r^E)n/cri>^>7i>>X>'N';b:/2 S^PHS 
:7"^XviO:ii^^ 1. 3 3Pa(DlE^jCC«|^L//Co 

[0 2 07] ^xi^r. 13. beuHzommmm^ 

S2 2^/M.r3 0 0WtD1i;^^SJ*f*2tCEn»n-r^<!: 
<b*>{C. 2. 4 5GHzcDv-r ^DigMa5cfcD2. Ok 

[0 208] tf^< LX. y-^Xv^JI^CC^'^X^^^ 
;fcC,F.*fXtt:r^Xv*!iBl^t?iae. ^5^JB3nrrStt 

[0 2 0 9] Ummm^SttLXO^-'y I 14CCi:J3 

fi, X'>^>t5/jis. aim. Rc^x^^vy^t^cco ao 

{b>yn>MO»Tffi€:^SS^SSgSt^ (SEM) rti 

[0 2 10] ttiStPRiSiRtb 
«5 60nm/mi n±3. 2%. 1 5 tMifr. x 

[02 11] (^«?«7) 02 0Cc^lx/tv^lJTa^S:7• 
^X^S!liM^^ffi«l/. i&mnmimiWtLX(o^m 
im^mmim^m^ «; r »; -^i/x-^f;!/ ( p a e > aco 40 

X^:r^>i5/:§:tf -^/c. mimWWtbXU. 0. 6 Mm 
J?<DPAEJR±^C/^- Kv:Xi?<i:Lr 0. 1 8Mm<DS 
i O^ffi^^•^->*^0. 3 MmJ?«:?f50tSn/cPSS«S 
B^'> V =1 >S« (ffi:^fiL < 1 0 0 > . ffifa^ 1 0 Q c 
m) ^mmLtCo 

[0 2i2]$fe-r. >^';n>s«^3:^2±«:s® 

mSmS^fSttLX<D^-'y 1 1 4CCiOSffiaK 

^- 1 o-c{c?$*puytfs. m^^^^iyxy''7:<-^mm 

MiiM^Smb. 1. 3 3 X 1 o-'PaOffiS-CjgaiO 
fco «!fl|;?/;^«im7%/M^rN,42 0 0 s c cm(D 50 
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mry^ X-^iaS^^C^AL/c« 
[0213] :/^XviaaSiSfm'i<>:7'l 8 

L. r?'^XviO!ffiS5& 1. 3 3PaCDlE;^Cc<^L/tc 
[0 2 14]^Xt^^. lMHzCD]Sigig^Enfln*l9:2 2* 

/^ u T 3 0 0 W(D«:t) 2 (cEPirar i>tth^c. 

2. 4 5GHz(D^-/i'ajft«aHcfcO 2. 0kW<om:?P 

/Co 

[0 2 1 5 ] ?!p< LT. :7'5X-7j!iIl^tc:/^Xv3&^ 

»aai$n/c-r :i->K:<fc p A EK:dix ^> i^^sn 

[0216] x-.^>yf^. :x-v^>'^mSL. MIRit. 
lRrj^x,v^>^m^^cr>{s^xmmOfto 
{t. X;.^>^?n/cK{tVUa>M(7)Br®*^^^ 

(SEM) rtiaJL. fFffio/co 

[0 2 17] x-^^>^3ieCRCXi^— 1±<5:>ftS i 0,S 
!RJ;b&3:6 6 Onm/m i n ±3. 7%. 1 0 iftiffr\ 
X ':;^>^/JfM*Jfc«&iSie-C. 
J^Cl ^ C <?: Si $ ti /c o 

[0218] 

v^S^ b r * 4 X-7fi!iai^SRD^:>'^ Xv 
[0219] 3|s:^JK:a:titf. -^-Y nm<omi^^ 

[0fficDffiWJ:gi?g] 

[H 1 ] *M?H{c<tS:/'^Xviaai^a«:5^-r»rffiS"C 
&^>» 

[ia3] ;$|^PJtcJ:S«il<D:7*^XvAn.JM^a«:7S'r»Tffi 

[04] *^^fcm>6n-s;^D^y h>w^fficDftfecom 

[05] ^^^CCiS^^e^rfflt'^fc'^-^^'na?:/ 
[06] y^n-;; h<*¥«<D±ffi0rab«>, 

[0 7] :^mmi:i>immxm<jymm&m^m^^fc 

[0 8] *|FfeB^JcJ:^ffe<Dv>r^a?g:7'^XvSaa^g 
[09 ] 3f:^^jcj:-5fl6©^-f i?n5ft:7'^X-7«iS$gg 
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[010] 37-^X"7iaS:S'acD— m^TS-C^^o 

[014} mm,^<D«imm^$>i>o 2 

[015] -7-/ ^um<Dmi(Dmi^^7ri^mr^$>^o 3 

[016] :^mM(Di^(Dmmmm(^j:6y'y:^^!imm 4 

[017] y ho^mm^Tn-rm^mv^^o s 

[018] :^mM^cm\^>f^ti^'7 ^ ^&^i^(om^ 9 

0r&s. 3 3 
[019] *|g?accffli>6n^^>f i'oje^t&sco^S;* 
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